Although the primate posterior parietal cortex (PPC) has been largely associated with space, attention, and action-related processing, a growing number of studies have reported the direct representation of a diverse array of actionindependent nonspatial visual information in the PPC during both perception and visual working memory. By describing the distinctions and the close interactions of visual representation with space, attention, and action-related processing in the PPC, here I propose that we may understand these diverse PPC functions together through the unique contribution of the PPC to adaptive visual processing and form a more integrated and structured view of the role of the PPC in vision, cognition, and action.
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The Parietal Puzzle
Decades of monkey neurophysiology and human patient and imaging research has led to three prominent views regarding the function of the primate PPC centered around the intraparietal sulcus (IPS). The views focus on the representation of either space, attention, or action. Each view is supported by a wealth of evidence, yet at the same time is substantially different from the other views. Complicating this range of views, over the past two decades, a growing number of studies have reported the direct representations of action-independent nonspatial visual information in the PPC, both in perception and during visual working memory (VWM) delay, ranging from simple visual features, such as colors, orientations, and shapes, to complex and abstract ones, including object identity and categories [1] [2] [3] . The presence of these visual representations cannot be directly accounted for by the existing role of the PCC in space, attention, and action-related processing. It appears that, the more we learn about the PPC, the less certain we are of its precise function.
Here, I examine the existence of action-independent nonspatial visual representation in the PPC and its relationship with the other major PPC functions based on results from both monkey and human research, with an emphasis on human imaging studies. I first describe the latest findings supporting the direct representation of a diverse array of such visual information in the PPC. I then describe, based on functional and anatomical evidence, how action-independent nonspatial visual representation in the PPC is distinct and at the same time closely interacts with the role of the PCC in space, attention, and action-related processing. Given the involvement of the PCC in multiple distinctive, yet interconnected mental operations, I propose that we may understand these diverse PPC functions together through the unique contribution of the PCC to adaptive visual processing. Under this framework, the close connections and interactions between an effective attention-gating mechanism, a flexible representation center, and a motor output system, all simultaneously interacting with both a space-and a nonspace-based representation, allow incoming visual information to be selected, represented, and sustained to guide thoughts, solve problems, and, if needed, support the execution of appropriate actions. Understanding the functions of the PPC through its unique contribution to adaptive
Highlights
The primate PPC was traditionally viewed as being involved in spatial, attention, and action-related processing. However, a growing number of studies have reported the direct representation of diverse action-independent nonspatial visual information in the PPC during both perception and visual working memory.
Functional and anatomical evidence shows that direct representation by the PPC of action-independent nonspatial visual information is distinct and at the same time closely interacts with the role of the PPC in space, attention, and action-related processing.
Given the involvement of the PPC in multiple distinctive, yet interconnected mental operations, here I propose that we may understand these diverse PPC functions together through the unique contribution of the PPC to adaptive visual processing.
Understanding the functions of PPC through its contribution to adaptive visual processing both accommodates each distinctive PPC function and allows us to form a more integrated and structured view regarding the overall role of the PCC in vision, cognition, and action.
